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DISCLAIMER

The content and views presented are made available for educational purposes only. The
information presented are the opinions of the presenter and do not necessarily represent
the view of the Society of Diagnostic Medical Sonography (SDMS) or its affiliated
organizations, officers, Boards of Directors, or staff members.

The presenter is responsible for ensuring balance, independence, objectivity, scientific
rigor, and to avoid commercial bias in their presentation. Before making the presentation,
the presenter is required to disclose to the audience any relevant financial interests or
relationships with manufacturers or providers of medical products, services, technologies,
and programs.

The SDMS and its affiliated organizations, officers, Board of Directors, and staff members
disclaim any and all liability for all claims that may arise out of the use of this educational
activity.
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Objectives for talk

ASE: Papers to Guidelines and Standards

= Need and statements

Challenges

Scope of Practice and
Clinical Standards
for the Diagnostic
GUIDELINES AND STANDARDS Mmlsonographef
Guidelines for the Cardiac Sonographer in the
Performance of Contrast Echocardiography:

AFocused Update from the American Society SCOPE OF PRACTICE REVISION PROCESS
of Echocardiography

D, FASE (e, S
MR RS, FASY,
55,

I October esentatives of 20 organizations came together fo begin the process of revising the
d Clinical Standards for the Diagnastic Medi ipher. Thus began o
eded changes. The

e S Echocardiony S04 27 157-410)

apwonts Ecrocassegpaghy, Scrciyashes, Contat, gy ¢ ations participated in the development of this document, Those organizations that
3 d the document are identificd with the “1” symbol. Supporting organizations are
]

for M i ¥

a )
Ao Socety of Redeboge Tochaloge (ASRT)*
Canfiovascular Crodentialing International (CCT) *
Comittee on Accredittion of Advanced Conlioviscular Sonography (CoA-ACS) ¥
Intcmational Canirast Ultrasound Society (KCUS) +
Soimt Review Commitice on Edocation in Cardiovascular Technology (JRC-CVT) +
Joint Review Commuitics on Education in Diagnostic Mcdical Sonography (JRC-DMS) +
Socicty for Vaseular Medicine (SVM) 1
Society for Vascular Ultrssaund (SVU) §
Society of Diagnostic Medical Sonography (SDMS) 1

n Uhirasousd (SRU) T

sarioms have inrernal policies that do mot permit endorse
n" demotes a mare Hmited
» e el
o siaiement in the documen

OTHER PARTICIPATING ORGANIZATIONS

The following ipstcd in the develop
American Vein and Lymphatic Socicty (AVLS)

Bendick, P. J. (2015). Scope of Practice and Clinical Standards
for the Diagnostic Medical Sonographer.
Journal of Diagnostic Medical Sonography, 31(4), 197-197.
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Challenges

BASED ON ASE GUIDELINES AND STANDARDS DOCUMENTS

American Society of Echocardiography Guidelines and
Recommendations for Contrast Echocardiography:
A Summary for Applications Approved by the
U.S. Food and Drug Administration

Compiled by Jonsthan R, Lindries, MD, Thommss R Porte, MD, arid Margaret M. Park, BS, ACS, RDCS, RVT

Address correspondence to:
Tonathan R Lindnes, MD
Lar Division, UHN 62, Oregan Health & Science University
3181 SW Sam Jackson Park i, Pordand, O 97239

Key Points:

L. The only FDA-approved use in cardiovascular
disease is for LVO using IV injections.

2. All commercially-produced UEAs (Optison, Definity,
Lumasan) are encapsulated with albumin or lipid,
and contain safe high-molecular weight gas

. UEAS have a range of average size between
1.1 and 4.5 pm, thereby allowing them (0 pass
unimpeded through the pulmonary and systemic
microcirculation,

There are related differences in storage and
pre-administration preparation protocols.

Challenges

STANDARD - ANALYSIS AND DETERMINATION OF PROTOCOL FOR THE DIAGNOSTIC
EXAMINATION

Scope of Practice and
cal Standards

for the Diagnostic

‘Medical Sonographer

STANDARD - EVALUATION OF THE DIAGNOSTIC EXAMINATION RESULTS:

Bendick, P. J. (2015). Scope of Practice and Clinical Standards
for the Diagnostic Medical Sonographer.
Journal of Diagnostic Medical Sonography, 31(4), 197-197.
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2000: Cardiac Communication
papers

Performing an Echocardiographic Examination with a Contrast Agent - -

Burgess, P.
Achieving a Diagnostic Contrast-Enhanced Echocardiogram- Witt, S.
Ultrasound Contrast Physics - - McCulloch, M.
Contrast echocardiography: current and future applications - -

Mulvagh, S.L.

2001: ASE Position Paper

AMERICAN SOCIETY OF ECHOCARDIOGRAPHY POSITION PAPER

Guidelines for the Cardiac Sonographer in
the Performance of Contrast Echocardiography:
Recommendations of the American Society of
Echocardiography Council on
Cardiac Sonography

ner, MHS, RDCS, Donna Ehler, BS,

Understanding microbubble
physics

Recognition of need

IV access

Image acquisition
Waggoner, A. et al. (2006). American Society of Echocardiography
minimum standards for the cardiac sonographer: a position paper.
JASE 19(5), 471-474.
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2008 ASE Consensus Statement

American Society of Echocardiography Consensus
Statement on the Clinical Applications of Ultrasonic
Contrast Agents in Echocardiography

ki, MD, FASE, Co-Chair

. PhD.
, RDCS, RN,

i, OH: W Sali ¥ New
A et 5 st S v Siegn G- e Mechanics of both echo machine
and microbubbles
Definition of Clinical Applications
Quantification of LV
Anatomy
Intracardiac
Extracardiac
Doppler Enhancement
Use in Stress Echo
Defined Roles
Safety
Cost effectiveness

Mulvagh, S. L., et al. (2008). American Society of Echocardiography
consensus statement on the clinical applications of ultrasonic contrast
agents in echocardiography. JASE 21(11), 1179-1201

2014: ASE Guidelines

GUIDELINES AND STANDARDS

Guidelines for the Cardiac Sonographer in the
Performance of Contrast Echocardiography:
A Focused Update from the American Society

of Echocardiography Mechanics of both echo

machine and
microbubbles
2. Definition of Clinical
Applications
A. Quantification of LV
B. Anatomy
Intracardiac
Extracardiac
C. Doppler Enhancement
D. Use in Stress Echo
3. Defined Roles
4. Safety
Shunts
PHTN
Agitated Saline
Porter, T. R, et al. (2014). Guidelines for the cardiac sonographer in 5. Cost effectiveness

the performance of contrast echocardiograp focused update from

the American Society of Echocardiography. 7-810. 6. Future developments

© Copyright. Society of Diagnostic Medical Sonography. All Rights Reserved.



2025 SDMS Annual Conference

2023: BMC Guidelines

Contrast echocardiography: a practical
guideline from the British Society

of Echocardiography

Reinette Hampson', Roxy Senior' %', Liam Ring®, Shaun Robinson®, Daniel X. Augustine®®, Harald Becher”,

Natasha Anderson®, James Willis®, Badrinathan Chandrasekaran’, Attila Kardos'®'", Anjana Siva'?,
Paul Leeson*, Bushra S. Rana”, Navtej Chahal’ and David Oxborough 4

Hampson et al. Echo Research & Practice
https://doi.org/10.1186/s44156-023-00034-9

Prominent Message

UCAs should be used whenever suboptimal images exist for the
quantification of chamber volumes and ejection fraction and the
assessment of regional wall motion.

Suboptimal images are defined as the inability to detect two or more
contiguous segments in any three of the apical windows.

Doppler flow evaluations with UCAs should be performed on rest or
stress studies if spectral signals to quantify velocities and pressure
gradients were inadequate.

Doppler enhancement with UCAs can be done in the same studies in
which UCAs were used to improve LVO.

© Copyright. Society of Diagnostic Medical Sonography. All Rights Reserved.
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Objectives for talk

Harmonics

The Past

18
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Harmonics

Power Modulation Pulse Inversion

Amplitude emitted

subtract =

J..W W

Amplitude/2 emitted

-
subtract =

= — ANy 2 =—Afin Figure 2. The alternating-amplitude pulse technique with the microbubbles

Harmonics

© Copyright. Society of Diagnostic Medical Sonography. All Rights Reserved.
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Harmonics

TISSUE HARMONIC IMAGING

Objectives for talk

Optimization

© Copyright. Society of Diagnostic Medical Sonography. All Rights Reserved.
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Optimization

Optimization

» Default Power setting is <0.12 MI;
lower MI's will be more sensitive

» Pen choice suppresses tissue the best particularly
“septal stripe”

» Sometimes too much apical destruction though; if there
is too much Apical destruction then move Focus up
towards Apex

> Gen choice is most like ultraharmonics

© Copyright. Society of Diagnostic Medical Sonography. All Rights Reserved.
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UEA: Which is Which?

Optimization

» Default Settings for Contrast work well
» Turn up compression for softer appearance
» Use Chroma Maps if you like color overlay

» Gray maps will alter the look

© Copyright. Society of Diagnostic Medical Sonography. All Rights Reserved.
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Optimization

LVO

Contrast-specific ultrasound imaging

Key points

1. There are two contrast imaging pre-sets available on the Philips and GE platforms:
namely ‘LVO/LV Contrast’ (MI>0.2) and ‘Low MI/Contrast Low MI’ (<0.2).

2. The BSE recommends using ‘Low MI’ contrast specific imaging pre-set in the
fundamental mode both for rest and stress imaging, if available and well optimized.

3. ‘Low MI’ in the fundamental mode provides excellent endocardial definition, allows low
volumes of contrast usages, provides uniform opacification with minimum optimization
and the simultaneous ability to assess perfusion.

4. The ‘LVO’ pre-set in the harmonic mode may be used (ideally fundamental mode) if
‘Low MI’ fundamental imaging mode is not available. LVO imaging mode does not allow

perfusion assessment with the presently available UCA, requires a larger volume of
contrast and apical artifacts are common.

Hampson et al. Echo Research & Practice
https://doi.org/10.1186/s44156-023-00034-9

Optimization

Body

Marks

Protocol

Pediatric
CHD

Uo
Contrast Set Default

Contrast card

Contrast L
Low Ml PHYSIO Coronary

xPlane

O
Elevation
Comp.
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Optimization

Optimization
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Optimization
3D

» Frame Rates in Full Volume and Live 3D

» Contrast LVO have higher frame rate
compared to Contrast Low Mi

» In Contrast LVO, Pen is single pulse
harmonics

» Go to Absolute shallowest Depth possible

» Use Full Volume Option set to Frame Rate

Optimization

© Copyright. Society of Diagnostic Medical Sonography. All Rights Reserved.
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Optimization
Triggered

> In order to get replenishment
information Trigger Beats must be
changed manually during
acquisition

>E.g., 1,2,4,8

> In Review Beats will be annotated
on display

Optimization
Triggered

3D Beats 4Q

© Copyright. Society of Diagnostic Medical Sonography. All Rights Reserved.
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Optimization
Triggered

Contrast Optimization
Triggered

Contrast
89%
C 50

\\\//'
Triggerpoints Flash point in

inloo loop
F# 9 p\ /

PR RS O T N1 D N W S (e o SO S _71_71_41_7&”,’,"‘
PHILIPS Delay Oms Beats 1
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Contrast Optimization
Triggered

How to synchronize Flash?

» Turn on ECG triggering

» ECG Delay controls where Flash ends

> 1 Frame gives TRI (TRI = Triggered Replenishment
Imaging)

» 40 frames gives “real-time” imaging with
synchronized Flash

> Allows visualization of wall motion

Objectives

Safety and need:

= FDA Black Box
= PHTN
= Agitated Saline

© Copyright. Society of Diagnostic Medical Sonography. All Rights Reserved.
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Black Box Warning

- “Sometimes echocardiograms in certain patients are
difficult for physicians to see and interpret,” said
Libero Marzella, M.D., Ph.D., director of the Division of
Medical Imaging Products in the FDA’s Center for Drug
Evaluation and Research. “Today’s approval provides
doctors with another option when performing contrast
enhanced ultrasound.”

ICUS Weekly News Monitor 10-17-2014
(ICUS Weekly News Monitors)

Black Box Warning

Safety and Efficacy of Commercially
Available Ultr: d Contrast Agents
for Rest and Stress Echocardiography Concluslons

This study examined, in a large multicenter experience, the

O T s.|t'cr‘\.' and illircn]elﬂ.‘l] v.\luc. of contrast use i_n the {limcal
1, RDCS, RDMS.” practice of stress echocardiography. The risks of both
ter, MD, FACC, FASE,# short-term and long-term events, defined as nonfatal MI
and death, after contrast administration are very low and are

no different than in patients not receiving contrast during

stress echocardiography. Contrast use in patients with

suboptimal images improves feasibility and accuracy of

stress echocardiography testing. lure to use contrast

: agents in patients with suboptimal images may result in a
1997: FDA Approval of contrast gents in pati ith suboptimal images may result i
agents misdiagnosis and/or additional alternative imaging tech-

2007: Black Box Warning
2008: Retrospective multicenter
study

Dolan, Melda S., et al. "Safety and efficacy of commercially
available ultrasound contrast agents for rest and stress
echocardiography: a multicenter experienc urnal of the
American College of Cardiology 53.1 (2009)

© Copyright. Society of Diagnostic Medical Sonography. All Rights Reserved.
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Contrast in PHTN

Prospective study:

N=32 (16 with >35mmHg)

. No significant changes in
systemic or pulmonary
hemodynamics

. Non significant changes in
and conduction intervals

. No serious AE or deaths
occurred

. No change in safety
assessments

Wei, K. et al JASE 2012; 25 584-8

Contrast in PHTN

Retrospective

1900 subjects: > 35 mmHg

414 subjects: > 50mmHg
118 subjects: > 60 mmHg

7 No significant differences with mortality and
Mi

No association between contrast related AE
and RSVP

The writing group recommends that if a contrast
agent is needed to improve right ventricular
opacification or LVO or Doppler enhancement in a
patient with PHT, it should be used.”

Journal of the American Society of Echocardiography 2014 27, 797-810DOI:
(10.1016/j.echo.2014.05.011

© Copyright. Society of Diagnostic Medical Sonography. All Rights Reserved.
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Adverse Effects

Key Point: No PRIOR sensitivity may have occurred. Can
decrease in severity or even disappear with subsequent
administrations.

Mechanism:
Occurs relatively frequently in liposomal drugs (e.g. Doxil,
Amphotericin) up to 7%

Mild forms associated with palmar erythema and back pain.

Severe form associated with hypotension, bronchospasm,
hypoxemia

Ability of lipid particles to produce CARPA |
(C’ activation-related pseudoallergy) has
been studied.

Adverse Effects

Factors That Influence CARPA (C’ activation-related
pseudoallergy)

— Most commercial lipid microbubbles possess a net
charge

— All microbubbles (lipid, polymeric, albumin) have the
potentioal to activate complement at their surface

— Many commercial lipid microbubbles have been
designed with non-ionic polymer on the surface
[polaxamer, PEG(polyethylene glycol)]

© Copyright. Society of Diagnostic Medical Sonography. All Rights Reserved.
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Objectives

Comparison of agents

UEA agents (2015)

TABLE 1 - COMMERCIALLY AVAILABLE UEAS APPROVED BY THE U.S. FOOD AND DRUG ADMINISTRATION

Name Manutacturer/vial contents Mean diameter Sheat Gas Comtr smic ations
Lumasen (sulfur hexafluoride Bracos Dogrostics. 5 ml 1.5=2.5 pm (maximum Phosphelpid Suffur Alkrgy B sulfr
ligid-type A micr oepheres) 20 pem, 99% <10 pmj Hexafuoride hecsfucrde
Definity icerfutren Lantheus Medcal 1.1-3.3 pm (maximum Phospholpid Perfutren Alkrgy b perfutren
liged microszhere) Imaging, 1.5 mL 20 pm. 98% <10 pm)

Optison (peflfren protein GE Meathcare, 30 mL 30-4.5 pm maémum Human sbumn Perfiutren Miergy to perfutren’
type-A miciuspheres) 2 pm_ 95% <10 pm blood gecducts

1

46

© Copyright. Society of Diagnostic Medical Sonography. All Rights Reserved.
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UEA agents

e 2 Common problems and artifacts encountered when using IV contrast

method

Typical location of artitact ifact/p

Key additional points

Apex-endocardial border Swirling

Apex-myocardium Reduced contrast

Basal segment-myocardium Reduced myocardial
contrast

Inadequate using a
continuous infusion

LV cavity contrast Shadowing of basal/mid

segments

Establishing

How to Administer

IV Stars Paic

© Copyright. Society of Diagnostic Medical Sonography. All Rights Reserved.

Use real-time very low Ml imaging

Increase contrast infusion rate (

avallable at v v

Increase near-field TGC under resting
conditions; move focus temporarily to
near field (v ; available at

38 )

Additional foreshortened apical windows
to get basal segments in the near fisld
(Video 9; available at wwy

ofm)

Check IV site to ensure not obstructed;
increase infusion rate; ensure contrast is
not too dilute and is staying adequately
mixed

Slow down infusion or reduce bolus size
and flush rate

Policy:

Lower frame rate prevents apical
destruction; also can move focus to near
field.

If resting wall motion is normal, perfusion
should be normal, so a defect in this
setting is an artifact.

H resting wall motion is normal, perfusion is
normal, and therefore there should be no
resting contrast defects in the absence
of wall motion abnormalities. Use this
concept in setting up raceiver gain
during resting images, because during
stress, perfusion alone can be abnormal.

Could switch to a small bolus.

Infusion (compared with bolus) reduces
shadowing problems and allows more
rapid corection of the problem.
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Establishing Policy:

How to Administer

Establishing Policy:

How to Administer

© Copyright. Society of Diagnostic Medical Sonography. All Rights Reserved.
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FDA: Agitated Saline

3 Specific intervantions during agitated saline injection designed to increase right atrial contrast and improve the detection
of a PFO

Maneuverts) Specific intervention/timing Machaniam
10% blood added 1o 10% air and 80% saline  Produces smaller, more concentrated
microbubbies.
Transiently increases RA pressure, creating
RA-to-LA pressure gradient
IVC flow s directad 1o the IAS; SVC flow is
directed to the TV

Add blood

Cough, Vaisalva maneuver, and abdominal  Performed during full RA opacification
compression
Femoral vein injection Performed instead of arm injection

IAS, Interatrial septumy; /VC, inferior vena cava; LA, loft atrial; RA, right atrial; SVC, superior vena cava; TV, tricuspid valve.

Nebraska University
Medical of of
Center Chicago Utah

AGITATED SALINE
SON/RN/FELLOW | SON/RN/FELLOW |

Bacterlostatic 0.9% NO

saline to air Sto1
ratio

Outptorder | Written/Scan/EMR | Bullt into ordering | Bullt into ordering | Electronic|  Built into ordering | Built inta ordering

Inpt order Built into ordering | Bullt nto ordering | Electronic | Bullt into ordering | Bullt into ordering

Journal of the American Society of Echocardiography 2014 27, 797-810DOI:
(10.1016/j.echo.2014.05.011

FDA: Agitated Saline

© Copyright. Society of Diagnostic Medical Sonography. All Rights Reserved.
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FDA: Agitated Saline

Establishing Policy:
Cost
Here are the key reasons medical coding is essential:

Billing and Reimbursement:

Medical codes tell insurance companies what services were provided, allowing healthcare providers to receive proper payment for their
work.
Standardization:

Coding provides a universal language for medical documentation, ensuring consistency in how patient information is recorded and shared
across different healthcare providers and states.
Data Analysis and Research:

The standardized codes become valuable data points that researchers use to analyze healthcare trends, identify diseases, and plan
future public health needs.
Compliance:

Proper co helps healthcare facilities adhere to complex regulations and reduces the risk of audits, penalties, or fraud associated with
incorrect billing.
Accurate Patient Records:

By ensuring correct diagnoses and treatments are documented, medical coding contributes to maintaining the accuracy and integrity of
patient medical records.
Improved Patient Outcomes:

The data generated from accurate coding can lead to better healthcare policies and the development of improved treatment options over
time.
Communication:

Medical codes enable clear and concise communication of patient information between healthcare providers and insurance companies,
reducing miscommunication and errors.

© Copyright. Society of Diagnostic Medical Sonography. All Rights Reserved.
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Establishing Policy:

Cost

GETTING STARTED ~

Finding an Agent

The International Contrast Ultrasound Society (ICUS) is the only global medical How to set up a CEUS Lab
society exclusively devoted to promoting the safe and appropriate utilization of

contrast-enhanced ultrasound (CEUS) where medically indicated, in order to

improve patient care worldwide.

Coding & Payment of CEUS

A strong and respected voice for the CEUS field, ICUS is at the forefront of CEUS education, advocacy and

communications — providing a unique grassroots facus an the best interests of patients. ICUS Board Letter
Improved CPT Coding

ICUS offers free CEUS educational programs, both live and via the internet. along with free access to all CEUS

references on the ICUS website and CEUS updates in the Weekly News Monitors (in English and Mandarin). In
addition, ICUS is a respected CEUS resource for policy maokers, health care providers, other ultrasound
professionals, the media and the public.

Liver Contrast in the
Sonography Laboratory

Founded in 2008, ICUS has grown to more than 4,000 members in 60 countries. Our diverse membership CEUS Calculator

includes physicians, sonographers, nurses, scientists ond other ultrasound imaging professionals, along with

administrators, patients, the media and the public. Our members also bridge the fields of cardiology, radiology,

voscular imaging, gostro-intestinal imaging, encology, OB-GYN, hepatology and others medical subspecialties Sernple LEA Policyand
Procedures for Echo Labs

CEUS cardiac exam

protocols International

Contrast Ultrasound Society
|ICUS (ICUS) recommendations

ICUS Educational
Archived Calendar -
Webinars 2025

Establishing Policy:

Cost

Foailty (Hospital Dutpatient
o st s e Deseriptien apc | oeseription|  raciy

crcs.
NON-CARDIAC

[t s, i st
omarani tomcmt o 4 178 | 311430 | s1mas [ earm [ - -

5 108 | 511958 | marn =

morates;scovsiee s s |swan s

assasogges 00 (1EE) o organtal aries

5 Jamomates: xciucing proce tacemern. imsge sunm | S

Ep— i camn

Dosscr echo, uised wae andioeconmarin meve
et gty comsits en am
o code, o epovorey

1t comras e wio
o mage doermeresnin 20, e 1 e

g, whn partimed,comgiete, wspect |3 4338 [ 312258
Dosterecho, § wcionflow Dopola

1t i ssocien

) [
paseriy

| B e e
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Establishing Policy:

Cost

(ONTRAST AGENTS (oo 224 penl | pervl
Lumason® ) Inj sIF hea i microspheres, per
(Bracco) o S mldngle use val

Optison™
(GE Healtheare]

Definity®
(antheus)

s s |5 8 oo ::Jeman,su\{urhexaﬂunrideHpiﬂm\tmsphetes,pei "

In}, actaflueroprapane microspheres, per ml,
3mlsngle wse val

Inj, perflutren lpld microspheres, per ml,
Dl lngle use val

(8956 § 4092 | $120.76 | Q9956 (Inection,oetauaropropane mieraspheres, per i

8557 $ 4092 |5 8184 [ Q3957 [inection,peruten hpld mieraspheres, per

Curent el Termncagy CHT) sy 400 2024 A dahon, Al ights esemoed.

toCRTS33N,

Establishing Policy:

Cost

PUBLICATION

Impact of Contrast Echocardiography
on Evaluation of Ventricular Function and
Clinical Management in a Large Prospective Cohort

Mustafa Kurt, MD, Kamran A. Shaikh, MD, Leif Peterson, PHD, Karla M. Kurrelmeyer, MD, FACC,
Gopi Shah, MD, FACC, Sherif F. Nagueh, MD, FACC, Robert Fromm, MD,
Miguel A. Quinones, MD, FACC, William A. Zoghbi, MD, FACC

Houston, Texas

Kurt, Mustafa., et al. “Impact of Contrast Echocardiography on Evaluation of
Ventricular Function and Clinical Management in Large Prospective Cohort.”
Journal of the American College of Cardiology 53.9 (2009): 802-10.

© Copyright. Society of Diagnostic Medical Sonography. All Rights Reserved.
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Establishing Policy:

Cost

WTEE Avoided (1 Nuclear imaging Avoided O No Procedure Change
- B Procedure Avoided, only [ Medication Change, only

A 1
8 Both Medication and Procedural Change O Unchanged
- 't

Inpaticnt MICt si Crutpatie ot Total

Inpaticot Wardh MiCt SICL
s wela2 " Wards
- - pr -

Impact of Contrast on
A Pasned Degrostic Procadures [ - [P RS—

s
——n

Kurt, Mustafa., et al. “Impact of Contrast Echocardiography on Evaluation of
Ventricular Function and Clinical Management in Large Prospective Cohort."
Journal of the American College of Cardiology 53.9 (2009): 802-10.

Contrast: Which is Which?

© Copyright. Society of Diagnostic Medical Sonography. All Rights Reserved.
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Thank You
for your
Attention

© Copyright. Society of Diagnostic Medical Sonography. All Rights Reserved.



